Improvement of a recombinant anti-monkey anti-CD3 diphtheria toxin based immunotoxin by yeast display affinity maturation of the scFv.
Recently, a bivalent recombinant anti-human CD3 diphtheria toxin (DT) based immunotoxin derived from the scFv of UCHT1 antibody has been made that shows enhanced bioactivity and is free from the side effects of Fc receptor interaction. In this case, the diminution of CD3 binding due to the placement of the scFv domain at the C-terminus of the truncated DT in single scFv immunotoxins was compensated by adding an additional scFv domain. However, this strategy was less successful for constructing an anti-rhesus recombinant immunotoxin derived from the scFv of FN18 antibody due to poor binding of the anti-rhesus bivalent immunotoxin. We report here that, by increasing the FN18 scFv affinity through random mutagenesis and selection with a dye-labeled monkey CD3epsilongamma recombinant heterodimer, we greatly improved the bioactivity of FN18 derived immunotoxin. The best mutant, C207, contained nine mutations, two of which were located in CDRs that changed the charge from negative to positive. Binding affinity of the C207 scFv to the monkey T cell line HSC-F increased 9.8-fold. The potency of the C207 bivalent immunotoxin assayed by inhibition of protein synthesis increased by 238-fold.